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ABSTRACT 

The newly constituted further education sector in Ireland was 
developed by the National Council for Vocational Awards. The mathematics for 
this sector was introduced as Mathematical Methods Level 2 on a pilot basis. 
The standard module *s level proved to be too high, based on high failure 
rates. A review of the mathematics provision initiated these two approaches 
to deal with the problem: a short term strategy to modify the existing test 
procedure and a long term strategy to develop a new module as part of a 
proposed three-level mathematics framework. Practitioners were surveyed for 
the review process and the demographics of the test takers were examined. 

This survey showed that the revised module should have a vocational thrust, 
there was too much or inappropriate assessment previously, and the standard 
should change delivery in the classroom. A workshop was held to review the 
draft modules and a pilot study was performed on the revised drafts. 
Additional revisions were made based on pilot results. The new modules were 
an improvement, had new material for all learners, and had assignments that 
learners liked. The vocational approach was interesting to learners, and some 
concerns about one module still lingered. (Contains 6 ref erences . ) ( SLR) 
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Introduction , . , . , nnrirmal framework for adult mathematics education 

The authors have been involved m the development of ”, „p„„ed at 

rr:to7rtirnaltm"ad^ math^emahcs education, namely, Madtemades. Level 2, was 
piloted during the academic year 1999/2000. 

em.- vfc nn issues related to the pilot study that was directed by the authors from October 199^0 

developments in Ireland. 

frelanTCst highly centralised education system (see O’Donoghue, 1995 and ° 

ircimiuima ° J rtf thr- svstem^ There are now four distinct levels, Pnmary (4-1 2+), beconu level 

F«1L s7L as a dislinet level withtn the Irish edueahon system has been dte work of the Nattonal 

Council for Vocational Awards (see O’Donoghue, in press). 

The nrocess of mathematics curriculum development has evolved in Ireland from '’^''^S detenmned centrally by 
rnproce^ot matnema partnership arrangement where the partners in the 

procesTare consulted before new syllabuses are introduced. The evolution from '’^9^2 79^3)' 

Lgotiated curriculum and on to the current partnership arrangement is well documented (Oldham, 1992, 1993). 

?DoSe (199rr404rposed the question ts t/ic appropriate mathematics for the FE 

The author suggei^d as a solution an appropriately graded numeracy programme which includes 
functional mathematics for individual needs, employment-oriented mathematics, basic mathematics on w ic 
build further studies, and entry standard mathematics for higher education. 

In 1996 NCVA introduced Mathematical Methods Level 2 on a pilot basis. The standard set was t^r^ted at a 
everthaisulei^^^^^ proved too high. This was evident from the high failure rates for the module (Figure 1) 
and s^iiported by feedback from practitioners at centres. This situation was problematic in itself but assume 

added importance because: 

. mathematics acts as a gatekeeper to entry to this type of programme as many Irish Institutes of Technology 
specifically require successful completion of mathematics at NCVA level 2 or equivalent, an 
• more candidates (-250 in 1996 increasing to -900 in 2000) were completing the modu e o gam e try 
technological-type programmes in Higher education, mainly Institutes of Technology. 
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Figure l: Results tor tevel 1 , Mathematics 1996^00 
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f n^athematics provision. The review group instituted a twin-track 
Subsequently the NCVA initiated a review of mathemati p 
annroach to deal with the situation. 

. . „ sttuteg. -ive. r 1, 

framework for adults’ mathematics in press). This framework is compnsed of 

Uvel 1 cud Level 2 was geoLt.^, algebra, data haudltag/ehauee) leading to 

;ssrr»=isr:r.-.»5-.» 



Figure 2: Proposed National Framework tor Mathematics 
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?irgroup'1^ up?o*rev"ew provision resolved from the outset to involve practitioners in every 

aspect of the process and measures were taken to ensure that this happened. 

ta “■* ” Tr “ 

earlvXe This survey revealed that the existing level 2 module was delivered by centres as part of 

tecLlogy^ased courses (computing, engineenng, electronics, etc.). Forty percent of the candidates who 

suc^ssfuUy completed these courses progressed to Higher Education. Sixty percent of the 

18 years of age. Eighty percent of candidates achieved a grade C or less in mathematics at Leaving Certific 

ordinary level. 

Practitioners were asked to rank the factors they thought influenced performance in mathematics at level 2 
(Figure 3). 

Figure 3: Factors Influencing Performance in the Mathematical Methods Module 

(as indicated by practitioners) 

1 The calibre of the candidate completing the module 

2 How the module is written and the standard that it sets 

3 The numbers of teaching hours available 

4 The way the module is delivered and the resources in the centre 

5 The way the module is assessed. 



V 

Least Likely 



Gathering practitioner views is an integral part of the NCVA development process. The detailed information 
obtained though the use of the questionnaire gave valuable information 

and provided a springboard from which the review group could begin to revise the standard for mathematics 
level 2. 

The initial work of the review group focused on the following: 

1 the revised module should have a vocational thrust. 

2. the level ofthe content should be adjusted 

. there was too much or inappropriate assessment. 

. the new modules must be different from the leaving certificate so that candidates are not given more oj the 

same. . , 

. the standard should be the catalyst for changing delivery in the classroom. 

By September 1999, a drafts of three new modules were completed: Mathematics, Mathematics fo^^^^ 
Mathematics for Engineering. The NCVA approved the modules to run on a pilot basis during 1999/2000. 

The review group recommended that practitioners should be given the opportunity for further input at this stage 
in the development process. All practitioners were invited to attend a workshop to consider the new mo u es 

mathematics. 

“Zf fofThrrrSop involved a series of brief presentations covering the 
mathematics teaching, innovative approaches to assessment, and an overview of the rationale behmd 



' Number of practitioners surveyed = 30, number of respondents - 15. 
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,ke units m Ote n»dules ■ PtaCtione. were «ed to adopt new approaches to deiivet, and assessutent. 
support notes with sa^p.e assis^ents and 

clear indication of the standard. There was an opp ^ subsequently made to the modules as a result 

with a vocational specialist from the review group. Changes were subseque y 

of these discussions. 

In all, 37 practitioners attended (about ZtcKstcd ^the approach to assessment by 

the mathematics framework was very posi iv . vamination However, many expressed concern about the 

assignment, project, etc, rather gnd whether, even with the new approach, their learners 

availability of resources to support the new modules ana w 

would successfully complete the modules. 

As part of this process tt mvTew^lp onldr ^p^tht 

1999/2000. Those who agreed were required t p 

delivery and assessment. 

About half of those at the workshop expressed an interest m becommg part of the pilot. The others 

. since the workshop was held in early October by which time learners had already started their programme 
it was too late to change from the existing ^ ^t be compromised since the new modules 

between Further and Higher Education), 
remaining two also delivered at second level. 

• • XX . 1 , 9nnn Bv then all had completed the core units and were working on 

n,e pncationcB met agam m By^ .^he group shared the approach 

delivering the vocational units. Continents on nnestions for the vocational units, 

that they had taken to assignments and agreed sample exammanon que 

"esTerh.T4"“eauSS llg”' tSch^r— Lf vcafational content. 



^ Core units: (All Modules) Rntps;- Unit 3 ' Geometry and 

mu I: Modelling using Molhenuuics. mil 2: Graphs. Funcnons and Rates. Una 3. o 
Trigonometry:; Unit 4: Statistics and Chance; 



Vocational Units; ^ Trigonometry; 

“rsforC»put,n7 

Unit 6: Motion and Vectors; 
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standard ,eHrth^ ^ problems highlighted. However, it was clear that the 

rec™rded ,n.r.T?r^°" ““'f Computing was too high. To address this problem the pilot practitioners 

Mathematicc at^T l u" addition the practitioners also recommended that the final standard set for 

Revisit 1 ^ deliverable by teachers of mathematics as well as vocational specialists, 

bvo'ved in L piir immediate effect, and circulated to those 

In June 2000, following year-end assessment, the pilot practitioners met again and gave the following feedback: 
the new modules were better than the existing module at level 2; 

learners liked the fact that the module was different from Leaving Certificate mathematics; 
regardless of background, at least some aspects of the module were new for all learners; 

rs e the assignments which were radically different from an examination' 
the vocational approach made the subject more interesting to learners; 

CompXg concerns about aspects of the vocational computing units in Mathematics for 

Mathematical Methods and Mathematics for 

computing are outlined below (Table 1 ). 



Module 


Mathematical Methods 


Liiciiiituc) lur uompuimg June zuuu 
Mathematics for Computing 


Grade 


% of Candidates 


% of Candidates 


Distinction 


12% 


11% 


Merit 


16% 


29% 


Pass 


r 27% 


30% 


Unsuccessful 


45% 


30% 


Sample Total 


100% (n=570) 


100% (n=247) 



Discussion 

when^"here dialogue benveen practitioners and module designers is a challenging enterprise even 

the review eroun engage, ^e benefits in this case are obvious to the authors and other members of 

Neverthplec! c'a^'r^ problems, as indicated by the unsuccessful rate that have to be addressed. 

30% in the indicated by the drop from 45% in the existing module to 

of learners that in tLs clTe ^ greatly influenced by the prior mathematics/achievement 

it may well be hat here ^ Certificate (Mathematics). Indeed, 

more encouraging ^ improvement here, however other outcomes of the pilot study are 

mtionalf an'd of agreement has been achieved between practitioners and the review group on the 

“es men^T r^'."',^’ education under the aegis of NCVA, its contem, pedagogy, 

teachable and leamaWr'p ^ Mathematics module has been endorsed by practitioners as being both 

suDDort notes and • f kave contributed to the development of a support system including 

support notes and an informal practitioner nenvork of peer support. pp > ^ B 



Keen PYP^^d Mathematics for Engineering with a very small number of candidates 

been excluded from this data. 

Number of centres completing Mathematics for Computing = 5. 



; these results have 
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In short, there is strong evidence that practitioners have now taken ownership of the new module and this, 
together with the new supports that have been fully endorsed by the review group, leads to optimism 
concerning the future success of mathematics education in the vocational context and a substantial reduction in 
the numbers of candidates that are unsuccessful. 
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